PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2004-1 571 08 

(43)Date of publication of application : 03.06.2004 



(51)IntCI. G01N 33/543 

) C07D339/04 
C07H 15/04 



ApplnNo. 10/588,612 
Docket No. 247322003700 



(21 Application number: 2003-190568 
(22)Date of filing : 02.07.2003 



(71 Applicant : JAPAN SCIENCE & TECHNOLOGY AGENCY 
UNIV KAGOSHIMA 

(72)Inventor : SUMIDA YASUO 
ARANO AKIO 
KUSUMOTO SHOICHI 
SOBEL MICHAEL 



(30)Priority 

Priority number : 200226341 2 Priority date : 09.09.2002 Priority country : JP 



(54) LINKER COMPOUND, LIGAND, AND METHOD OF PREPARING THEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a novel linker compound, a novel ligand, and a ligand 
carrier capable of arranging sugar molecules in two dimensions on a carrier surface for a 
protein analysis with high reproducibility and a method of preparing the same. 
SOLUTION: The linker compound has a structure expressed by formula 1. In formula 1, n is an 
integer of at least 1 or not more than 6, X denotes a position of a multi-branched structure, 
wherein an aromatic amino group in an end group is included, also a hydrocarbon derivative 
chain which is capable of having a carbon-nitrogen combination in a main chain is included, and 

three chains or four chains is included. And a ligand is constituted by an introduction of the % 
sugar molecule into the above linker compound. ^s^y^jr* M 
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g, 6. 6 2mmo 1 ) h WSCI - HC 1 (1. 27g, 6. 62mmol) 
Tkv^ntM^ (2 8mL) Kl&fr Ltz Z - 7 'j -> >?#7&K> 0 *C<7)&J£3:#T\ <k£- 
^4 (2. 5 0g, 6. 0 2mmo 1) ^iiy^no^ ^> (2mL) ti^Lfc^ 

4 £j£?§?££#£ 0 £ <7> Z - ^ 'J -> y/it^m 4 EJ6»jftK, v * n CM * > 1 0 % * 



[0 0 9 7] 



[0 0 9 8] 
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^'J*TOn?h^7-f (il^nn*;^) till, (112*3. 
0 9 g> JK$8 5%) LT#£ 0 
[0 0 9 9] 

H?)*ifc±S^«l5 0ESI-MS (posit i ve) K (fH^T^HMSS^ft 
£?Torf:t£^ m/z (U*/mffifJt) 6 2 9. 4 [ (M + Na) + ] "TNfcofc 
o £*i£J:«K <b^5<7)^it$rSlE-r^>ii:7i s T^7bo 
[0 10 0] 

TIB-^ (1 2) KT^-T J: n CH 2 C 1 2 /H 2 0=1 0/lOig#$& 

UrS/aW-,** (-C00C (CH 3 ) , 1 ; (12) 4"> t B u) ZMUM 

LT, JK$9 5%HT^»6Sr#fco 
[0 10 1] 

^<7)?£> 4. 5lt^V?7^n7x^Vy7x^*X7i-h (^4»> FDPP 

) . i lSic^v^De^xwr/ (afc*. dipea) > n, N-v^f-;v* 

K (DMF) OfftTPT, ±12^ 6 i B o c it <t oT7 ^7 i* s §l? 
to-7i-I/^y75 «k^»7, lOSt) fc«ri(6^*, JW9996K 

TN-Bo c7r/g«fl: «fc£-»8) ^"C, ^y-;i» (04\ Me OH) 

Pd/C (MteRfiSW^A) 0#«TtT»ft**a76*ffv^ tt^fe 8 Km 
&\,tz±MZ-7V z/W'** (it*. ZH) «f£^LT, JK 

^7 9%fcTfl:^9£#fco 
[0 10 2] 

Kb l 6 ] 
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[0 10 3] 

±f5tt-^ 6-9 JMfc&Kfi, JSsJlTS>J*ft*frofco 
[0 10 4] 

-r%b*>, tt<£Hj 6 it&ms (2. 98g, 4. 9 0mmol)£v*n 

U**?y (1 5mL) Km&L. - 1 CC-CTFA (15mL) (1. 5mL) t* 

natife. sfi-c i . 5 mm&w Lxfc&m 5 mmmmzmtzo mt&® 5 K«&*fK«:« 

iDx., 3£>fcpH#2fcfc44-e»£»*illlx.-r\ afeH#Sr*faJ?*fco #£>ft££& 
Hft**-Ctt»U ft^*6 (JR*2. 0 4g. E^9 5%) S:SfeIfttLt#fc 0 
[0 10 5] 

#&*ifc±ffift£1&6 0E S I —MS (negative) Wjgfcfrofcfc m/z 
4 3 7. 1 [ (M-H) " ] -Ci,ot 0 m&%&m (' H-NMR, 4 0 OMH z 

, d, -DMSO) SljE^frofctt*, *=7. 34-7. 14 (6H, m) , 
5. 00 (1H, s) , 3. 55 (2h, d, J = 5. 9 Hz), 
3. 33 (3H, bs), 2. 11 (6H, m) , 1. 81 (6H, m 
) -Cfcofco Cltl^CjrVK ffc^fc 6 <0«i&*ttB?-4£fc 
[0 10 6] 

£ tz, it&®7 Z&ZfzftK, m-7x-l/>y7^ (0. 5 0 g, 4. 6 2mmol 
) (35mL) fci&j^U 0t"C (Boc) , 0 (1. 06mL, 4. 62 

mmo 1 ) t Y 'JxW5 > (0. 65mL, 4. 65mmol) fc*iDx.fcffc* 
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X~2 AftmmWLX, ttjiaUSSrfrofco iDEftH:<):oTff»^iij|g^^y 
'J***;^ D7f/77^ mm : ^nn*M/7* h>=l 0/1) -efltSU fl^ 
&7 (JK«6 6 5mg> JK$6 8%) LT#£<> 
[0 10 7] 

±ie^7<0ES I -MS (positive) HjSfcfrofc t Z\b, m/z 2 3 1 . 

2 [ (M + Na) + ] T&o£ 0 ttz, 1 H-NMR (4 0 0MH z, CD 3 CI) ?SiJje 

Zftitz tc\b, $ = 7.02 (IE, t, J = 8.0 Hz), 6. 95 
(1H, bs), 6. 54 (1H, dd, J = 2. 0 Hz, J - 
8. 0 Hz), 6. 41 (1H, bs), 6. 35 (1H, dd, J 
= 2. 2 Hz, J =7. 9 Hz), 3. 66 (2H, bs), 1. 

53, 1.50 (9 H, s, s) T&ofco ZUhKX *K fb#» 7 

[0 10 8] 

ttz, 8 fztbK, ±U4k&® 6 (lOOmg, 2 2 8 /imol), 

%S7 (475mg, 2. 2 8mmo 1) > FDPP (394mg, 1. 0 3mmo 1) > 
StfvM y/n tf;vjcf-;vr^ > (4 4 7 //L, 2. 57mmol) £&£;4cv^ f^*^ 
A7< K (2mL) fc**U T^^H^T^ afit*2 9^M«#Lfc«, Sl$^ 

«BE*&&U SMWJAWo^^y?^ (iI:^nn*jvA/7*h 
>=3/l) tt^8 (E«2 2 8mg, JR$ 9 9%) LTflfc 

o 

[0 10 9] 

iEfb^8©ES I -MS (positive) i»£*ffofcfc £*m/z 1 0 0 9. 
5 [ (M+H) + ] Tibofco 1 H-NMR (4 0 0MH z, CD 3 CI) ifl9££ 

!to^^5, 1 H-NMR (4 0 0MH z, CD 3 CI) fl05e£fro £ % N 

$ = 8. 75 (3H, s) , 7. 67 (3H, s), 7. 3 0 - 6. 9 5 ( 

18H, m) , 6. 52 (1H, bs), 5. 04 (2H, s), 3. 

71 (2H, d, J = 5. 0 Hz), 2. 23 (6H, m) , 1. 
9 7 (6H, m) , 1. 4 7 ( 2 7 H, s) X$><?tz 0 ZtlhKX «9 > it&to 8 
<r)m&*mi-& i t /Co 
[0 110] 

ft£-»9tt, J: 3 MLTftfc. -f&fc*^ ffr&»8 (2 0 Omg, 

198//mol) (3mL) fc$&#U 10%Pd/C (62. 3mg) £ 

: ^nn*M/^^y-;l/=8/l) TifiSLT, ft£-$>9 (J&S 1 3 6mg. J&$7 
8%) *&&®fct LT#to 
[0 1 111 

±fMfc£'4& 9 <Z> E SI -MS (positive) $fl5e£fr o£ £ b, m/z 8 7 5. 
5 [ (M+H) + ] -e&ofco £*UcJ:*k <k#«j9<0«3i«:ffl|gr*ii:* s -CSfco 
[0 112] 

SMc, TSB-«5*; (13) fcT*1-J:?fc, l. I • HC 1 > 1. 0^ 

i^l-k Ko^^/h9 77-* (13) *K HOB t) , CH 2 C 1 2 

*K ±ie-fb^9^, i. o^ao?-** hm (it&mi o) tjfr&s*, jk$7 5%k 

[0 113] 

±fEfcT#fc*ifcfl:<£»i 1 CH 2 C 1 2 h'J>f^>'J^n«J K (5£fK T 
MSC1) , 7xy-il/ (PhOH) <&#£1-4»14*#TfcT, ±IBB o c 
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%® 1 2 *mz (mm 3 2 % w±) 0 

10 114] 

[ft 1 7 ] 




10 



NHBoc 




••••(13) 



12 NHj 



[0 115] 

it^m 1 Is 1 2^#4^:J{)(:TOM^ofc ( , 
[0 116] 

-f£fc*>> 1 £#&£a6^ ft£^ 10 (23. 6mg, 114mol) tHO 

B t (15. 4mg, 1 1 4mmo 1 ) ^fejcv* n n p( * y (2. 3mL) fcfc#U 
0£<OiSJg£:#T\ (2. 5 0mg, 6. 02mmol) £ifllx.T, T^rr># 40 

I^Ki/'JA^^nv^??'/ (§j|:^DD*;VA/^3'y-^=40/l) "C 
ffif&LT, 1 (JK*9 1. 0rag,tt$75«) ^M#tU#/: 9 

[0 117] 

±ie^^ll 1<7)E SI -MS (positive) iB95E*ff o tz t ZZ>, m/z 1 0 8 
5. 5 [ (M+H) + ] tiofco 1 H-NMR (4 0 0 MHz, CD 3 C 1 ) SO 

fc*ft<DtzkZ.b, 5 = 9. 01 (3 H, b s) , 7.67 (3H, s), 
7. 31 (1H, bs) , 7. 2 7 - 7. 0 0 (1 2 H, m) , 3. 71 so 
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(2H, bs), 3. 6 4 - 3. 3 9 (1 H, m) , 3. 12-2. 99 ( 
2H, m) , 2. 33 ( 1 H, m) , 2. 32 (6H, m) , 2. 20 
(2H, m) , 2. 04 (6H, m) , 1. 8 2- 1. 7 3 ( 1 H. m 
), 1. 6 2 - 1. 4 7 (4H, m) , 1. 4 7 (2 7 H, s), 1. 
3 9 - 1. 2 5 (2 H, m) ti^fc, iftfcfcJ: >!K 1 1 <&»ift£fl£BT * 

[0 118] 

i^ft^»12*i4fc»i:> h^WJHn'JK (0. 25mL, 2. 6 4m 
mol) ^y^on^r/ (0. 49mL) CML> 7x7- * (549mg, 5. 8 
3mm o 1) **J9uu*jry (1. 4 6mL) C»»U7i 7 -^^SriD/LT^ 
Ult, 1 (3 4. 7mg, 3 2. 6 ^ m o 1 ) £}fflx_, £fiT% 

M*12 O&ft 7. 9mg, JK$3 2%) Ltftfco 
[0 119] 

±fflft-&& 12 <7)E SI -MS (positive) »>E«rff ofc t i*. m/z763 
. 6 [ (M + H) + ] "C&ofco 1 H-NMR (4 0 0MH z, d 6 -DM SO) 

»fe*frofcfc 5 = 9.57 (3H, s) , 7.97 (1H, m), 

6. 87 (6H, m) , 6. 67 (3H, d, J = 7. 7 Hz) , 6 
. 21 (3H, d, J = 7. 7 Hz), 4. 98 (6H, bs), 
3. 67 (2H, d, J = 5. 1 Hz), 3. 56 ( 1 H, m) , 3 
. 16-3. 04 (2H, m) , 2. 36 (1H, m) , 2. 25 (6H 
, m) , 2. 19-2. 07 (2H, m) , 1. 93 (6H, m) , 1 
. 83 (1H, m) , 1.50 (4H, m) , 1. 33 (2H, m) 
o fc 0 Z.ftbK£ *K it&m 1 2 <om it fcfitBtt" Sit 0*C £ o 
[0120] 

(|gjftfl)2 • 'J *r> K©#ft] 

^jfi^l KTB&ftfcy 1 2£fflv>T. ffffi-^ (4) i:T, m 1 , m 2 

[0121] 

TIB-tt^ (14) (c^-T &Jfc« 1 tT#f) *tfc Vy* -tt&m \2h. m- 
^ (10) KTl&SiiaHfl^-e**^*! 3 (5S*) H, 0/vVf;V7 

-feh7^ K (5$+, DMA c ) /mm (Ac OH) =5/2 0/l^iII«L> 
pH3~4, 3 7ti:t, y-7 7MM?^f> iI$rH 2 O/DMAc/AcO 
H=2 0/5/2 4<7)l^f;fx., pH3~4. 37t:^-r, 30^ftONaBH 3 C 
N^iDx.Tji7cT5 7ftRtS£fr o7t 0 *<7>&. |§£>*ifc'ft-&J»*S ephadex G 
-5 0 (T-?--:'* AyNM#-7*rAX*±S£) n v h ?7 y 4 K X 

4£#fc 0 
[0 12 2] 
[f k 1 8 ] 
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r OS0 3 Na 

) — o. /—-o /) o. 



/ "\ /CO,Na\/ / \ NaBH 3 CN (30 eq) 

jCoH X A^Y > OH + 12 



MeO^I f O ^ f HO ^ f 1)H 2 O/DMAc/Ac0H=5/2(yi 
NHS0 3 Na OS0 3 Na OH 2)H 2 C/DMAc/AcOH=20/5/24 

13(5eq) pH3~4.37 < t 




14 

••••(14) 



[0 12 3] 

^tttft^ll 4 sJlifc«HCT#^*lfcy ^^-ft-frHfl 2 (0. 5m 

g, 6 5 5 nmo 1) fcflS-frfc 1 3 (2. 8mg, 3^mol) t zlc (2 5mL) t 
y7Wth75 K (1 00m,/L) (5^L) fc«>fi#*ifcfc»»U 

3 7T^*m*nf*bT, y ft-g^l 2/it&m\ 3Rj£*7fc*#fco N a B H 3 c 
N (2. 7mg, 3 9. 2^mo 1) £gfc$ (2 0^L) Ki»LfcN'aBH, CNM 

±15'; >%-tt&mi 2/1t&®\ Zfcl&mm^tL, 3 BHftDf&L&tfc, 
MEilL, Sephadex G-50 (&& : 0 . 3 MON a C 1 £jD*.fc P B S ) 

Sephadex G-25 (#it : *) *fflv>TR*Lfco K»UfcB»Bfl-*« 
ff«i»U *fcjg*LT**£$gJ**froT, tt^l 4 (0*1. 5mg> 6%) 

[0 12 4] 

® hH2> *<%it&m 1 4<?)g*fi 3 2 9 1 . 2 8 ^f> (d a 1 ton) X$>*) , Mff 

mMMM*frffimbfcK£vx®t > fitznm/mffi& (m/z) ioos. noe-^ 

tit* ±ffi-JR^: (14) +^?*L*fl:#*l 4#3ffi<7M*^ [M- 1 2Na + 9H] 
3 " fcLTtiiraSflfco * 1 H-NMR (5 0 0MHz, D 2 0) Ig^o/;^ 
£ = 7. 20 (3H, m) , 6. 82 (6H, m) , 6. 64 (3H 
, m) , 5. 35 (3H, d, J = 3. 5 Hz), 5. 13 (3H 
, J = 2. 5 Hz), 4. 51 (3H, d, J = 2. 4 Hz), 

4. 29 (6H, m) , 4. 18 (6H, m) , 4. 06 (6H, m) 
, 3. 97 (9H, m) , 3. 87 (3H, m) , 3. 82 (3H, 
m) , 3. 78 (6H, m) , 3. 68 (9H, m) , 3. 56 (9H 

s) , 3. 34 (6H, m) , 3. 24 (3H, dd, J = 3. 
4, 10.5 Hz) , 3. 0 8 (4 H, m) , 2.4 4 (6 H, m) , 

2. 33 (1H, m) , 2. 27 (2H, t), 1. 86 (1H, m 
), 1. 5 6 - 1. 4 6 (2 H, m) , 1. 35-1. 14 (4H, m) X 

[0 12 5] 

*%W<D y a -ik&®x$> z> , nirfB-iHsS ( 1 ) k x n # 1 x$> jj . x^iria-ii^: ( 

3) -Cm 4 , m 5 , m 6 , m 7 *%T2, p 1 Rlfp 2 AM T£*«&£flix.TV*4 U >' 
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[0 12 6] 

TfE-j&j*; (15) KX7p-r£o\z y MeOH + fc2. 3 MS<D h V 7 )\<* n • -x 
-rMtfiJD^ (5£+> B F 3 • OEt 2 ) £jJP;iT, $t£&ftTKTStflt£tTV>> 
5) ^x^fMtLT, BMl 9%Kr^XT)Vfc (ft&m 1 6) 

[0 12 7] 

l.'lSi^HOBt, 1. 1 ^S^vv^ D^^->;v*;i/^vM ^ K (^+x 
DCC) , CH 2 CI, + 1. lS*OZ-^y">>Sr±E<l:#»l 6Ci^?* 
> 4%KT^y V>SN»# 7) £*#fc 0 

[0 12 8] 

JK^T, MeOH4>fc2NONaOH£jDx."C\ 7JV*'JMTi:tMl 7©x^f 
/uS*ira*^»L, (ft^l 8) £W9 8%fcT#£o 

[0 12 9] 

[it I 9] 

/V /\ „ BF 3 OEt2<2.3eq) /\w^ wwl _ Z ~ G,ycine(1 - 1 eqX H0Bt (t1 eq) 

HOOC >T COOH — ►MeOOC if COOMe 

H MeOH, reflux mmwu H DCC (1.1 eq), CH 2 CI 2 

15 16 

/\ ,/\ 2N NaOH /\/\ 

MeOOC N COOMe ..... » HOOC y COOH 

< w ••••(15) 



L 0 ^ J-o 

z z 

17 18 



[0 13 0] 

^flcfiSKMU ik&mi 6-1 9Z®.&tzt>K, J^TOtlftfcfTofco 
[0131] 

-r&fc^, ft-g^l 6*#4fcfcfc* 5 W?yrft»; 10. 0g, 7 5. 1 

mmol) tBF 3 -OEt 2 (H7*;ft*>)f-yxf^x-f 2 2mL, 1 
7 3mmo 1) y --fl/ 5 0 mL fcigfffU 7l^>#llTCT5WISL 

, 6 (ES9. 6 1 g> JR^7 9 %) *M&ttltfiydt LT#fco 

[0 13 2] 

±E<b^tl 16^)ES I-MS (posi t iv e ) '«SE*fr o t £ £m/ z 16 2. 

1 [ (M+H) + ] -C&ofc 0 1 H-NMR (4 0 0MH z, CD 3 CI) $)5e£ 

ftitzZtZZ, $ = 3. 74 (6H, s) , 3. 48 (4H, s) , 2. 00 (1 
H, s) -C&ofco t*ie>fcJ:»K 6 Ofitii£$tE1-£ o 

[0 13 3] 

ffr&fcl 7 ffc^tl 1 6 (1. OOg, 6. 2 1 mm o 1 ) t s s s s>? 

n^^yj^j^'yM 5 K ( 1 . 4 1 g, 6. 8 3mmo 1) t HOB t (0. 9 2 g, 
6. 8 3mmol) ^^ki^i?? 5mL K'&fflL* Tfl'r^MIfcT* 0V~? 

0. 5TOj$Ut> Z-^'J'» (1. 4 2g, 6. 8 3mmo 1 ) £lHI;i"Cx£fi. 

U #«»*1N&»*:. fi^&^£*hy*A*fcfcfc-C2igToifci£U ^ ^>fC7tC 
h^?7-f (<£&: ^nn*JVA/7th>=2/l) T-ffiSILT, -ffc£^> 1 7 (Jfc* 2 
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. 05g, U£$9 4%) *&&mfot LX%tz 0 
[0 13 4] 

±Mit&® 1 7<7)E S I -MS (positive) «9jg£fr otz b c\h, m/z 375 
. 1 [ (M + Na) + ] Tfcofco ttz, 1 H-NMR (4 0 0 MHz, CD 3 CI) ffl 
fc*1tT<otzbZ.b^ 5 = 7. 36 (5H, m) , 5.69 (1 H, bs t) 
, 5.12 (2H, s) , 4.22,4.12 (4H, s, s), 4. 
06 (2H, d) , 3. 7 8, 3. 7 3 (4 H, s, s) T&o£ 0 £*l 
^>tc J: fl^l 7 
[0 13 5] 

* it&ysi 8*&2>1z#>K, ik&yai 7 (1. 5 0 g, 4. 2 6mmo 1 ) S 
-)l (2 0mL) fcfc#U 2N<ONaOH (9mL) *illx.T\ 0*0^2. 5^ra^# 
Dowex, 50WX-8 (H + f o r m) £ p H 6 $ X~Mx.X#m L 
jDowex 5 OWX- 8 £M tT*E»M*ff o fc 0 &«flS*»Sfc J: o"C#£>*i 

tzmmnm « £in *. t^mj z mm l >tm, ^MH^^^^^ffoT, ^®i 

8 (JR*1 . 3 0 g, E$9 8%) UHto 
[0 13 6] 

±ffifb<&-*& 1 8<7)E S I -MS (n e g a t i v e) SOJeHto £ t £ m/z 3 2 1 
. 1 [ (M— 2H + Na) _ ] -C&ofco 1 H-NMR (400MHz, d 6 -D 

MSO) mfc*'H'otzb£\h, d =7. 3 2 (5H, m) , 7.2 1 (1H, 
m) , 5. 01 (2H, s) , 3. 9 3, 3. 8 4 (4 H, s, s), 
3.7 2 (2H, d, J = 5. 4 H z ) X&vtz* Ztlh K£ *) , it&m 

i &<DM&zmn-r2>zbtfx*ztzo 

[0137] 

TfB-18:^; (1 6) Km-TZl fc, 2. 5^i<OFDPP. 2. 5^i(ODIPE 

A. DMF^T, f f 17 5 / B o c If §1 1 9 (2. 5 ^S) 

«r±SBfl:#*l JK$6 0%T?N-'B o c75 (fb^2 0) 

[0 13 8] 

&v>T\ MeOH + KT, Pd/C<?)^T> Stt*^«5cS:ffv^ 2 Oti^L 

) 

[0 13 9] 
Wk2 0] 
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NHBoc 



HOOC N OOOH H 

L=0 19(2.5 eg) ^ 

jifl FDPP (2.5 eq). DIPEA (2.5 eq), DMF 

I 

2 
18 




i 



Pd/C, 
Me OH 



20 



21 



(16) 



[0 14 0] 

fltefl&l 9-2 l*#4fcafc&T<0*f1s*frofco 
[0 14 1] 

ft^»19*SifcftJ:» 4-75y3rIfSi (3. 33g, 14. 0 mm o 
1) H OB t (1. 93g, 14. 3mmol) t 9 nn ? > (6 OmL 

) T/l^^fflftT, 0*CT-1 5»U WSC I • HC 1 (2. 87 g 

. 15. Ornmo 1 ) ^y^nn^^v (3 OmL) C«f»?*fcWSC I • HC 1 
***JDAT, 5 05fti#LT, 4-75y£|fS/H0B tRBilftfcLfc. IN - 
y^lft/HOB t RtS^m^v^f-V^ h U 7^ > (0. 79mL, 7. 00m 
mo 1) fcflDx., Sfi-Ci»««^L, £-fei|g&£#fco £<a6feg B B a £*«L.;t: 

tfc, ^-^^S^JILT, tt^fel 9^eM B B B iLT||fco JK4{i3. 5 3g ( 
JR^ 9 2 . 9%) -C&ofco 

[0 14 2] 
±Mit&® 19<7)ESI-MS (posi 
. 4 [ (M + H) + ] -e&o£o 1 
£fro£ tc\h, 8 = 7. 77-7. 74 
7. 50-7.48 (4 H, d, 
(4H, m, J = 5. 2 Hz) 
= 5.6 Hz), 1.53 

9 (om&ivm-tz - t %tz 0 

[0143] 

itz, it&®2 0*'&&titbK, it&mi 8 (5 0. 

1 9 (2 0 9mg, 3 8 6//mo 1) tFDPP (1 
*^f**)l/A7 5 K (3mL) KmffiLtzfe, V M )V^)VT 5 > (67. 

2 ^ L, 3 8 6 //mo 1 ) ^tDx.. T;wn*>#H^T. £fi"C2 O^W^LT. -fk^ 



t i v e) 
H-NMR 

(4 H, 
J =8. 
3. 3 
( 1 8 H, s) 



(4 0 0MHz, 
d, J = 
6 Hz) 
4-3. 2 



2 



m/ z 5 4 
CD 3 C 1 ) M 
= 8. 7 Hz) , 
3. 7 0-3. 6 6 
8 (4H, m, J 



0 g, 1 5 
4 8 m g, 



4 fx m o 1 ) t , -fk-S-tJ 
3 8 6 /itno 1 ) t £&t 
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Wn7^y7-f (« : ^nn*;i/A/^y-;v= 1 o/l) -CffS^LT, ft^fe 
2 0 (IK* 1 2 5mg, Jfc$5 9%) LT#£<> 
[0144] 

±E<fc£^2 0 <7>E S I -MS (positive) iHJ5e>Hto t £ m/z 1 3 9 
3. 7 [ (M+Na) + ] -C&ofco 1 H-NMR (4 0 0MHz, CDC 1 3 ) 

%m*ft-otzt Zh, d = 7. 8 8 (1H, b s) , 7. 73-7. 66 (10 
H, m) , 7. 56 (1H, bs), 7. 38 (4H, d,. J = 8 
. 4 Hz), 7. 3 4 -7. 2 9 (6 H, m) , 7. 17, 7. 05 (2 
H, bs, bs), 5. 35 (1H, bs), 5. 00 (2H, s), 
3. 96 (2H, bs), 3. 64 (4H, band), 3. 55 (4 
H, band), 3. 51 (6H, band), 3. 4 3, 3. 2 7, 3 
. 17 (6H, bs, bs, bs), 1. 5 0, 1. 4 9 (3 6 H, s 

, s) -e&ofco znhKx »k it&®2 ovm&zmnrzzttf-eztio 

[0 14 5] 

ft#»2 1 £*§*fci£>fc> fll#*2'0 (1 0 3mg, 74. 4//mol)£pt?/ 
(3mL) 10%Pd/C ( 8 4 m g) £Jfx^ 7k.^#H^T> £fi-C4 

7P*M»#Lfc&, ±SaPd/C«r»*UT«BE«*6U <k^»2 1 (JR*8 4. 9mg 
, K$9 2 %) LTifc, 
[0 14 6] 

±fBft^2 1 WES I -MS (positive) flJjeSrfro t c\h, m/z 630 
. 3 [ (M + H + Na) 2 + ] X-&^fzo ZtlK£V)s it&®2 l<Dm&*mn-tZ>Zt 

[0 1 47] 

TfB-jK (17) KTyfi-rHiK, CH 2 C 1 2 /DMF=4/10lMi 
+ 1. UlOHOBt, 1. Oii^WSC I • HC I <7>#£T\ ±VAt&b2 
1«\ 1. l^IOf^^fi (ft^ftlO) tm&Zit. W&7 5%KXT$Vik&to 

{it&®2 2) 

[0 14 8] 

ZhK, ±UKT'&bHtzlk&W2 2 *\ C H 2 C 1 2 <K T FA *SM4fc#T 
KT> Bo ci^MlL, ^#KT5y'26S:^rl-*^k**St#«*4«^-C**y 
'✓*-MftiLT, tt£^2 3£#fc (JK$9 1%) 0 

[0 14 9] 

[it 2 1] 
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WSCI-HCI (1.1 eq). CHjC^/DMF = 4/1 
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/ JI^<>NHEW 
f O ) \ TFA 

Is/ ^ I CH2C ' 2 
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[0 15 0] 

it&®2 2> 2 3 ^T«^ofc, 
[0151] 

-T^*?^, ^^J2 2 ffc<£!» 1 0 (12. 8g, 6 2. 2 ^ m o 1 ) 

OBt (8. 4mg, 6 2. 2/tmo 1) t * n ? > (1 OmL) fcfc 

*V»-C, <b#»2 1 (7 0. Omg, 5 6. 5^mol) ^v^fMU75F (0. 
5mL) KmmLX, ±.f&ik&® 1 0/HOB t Sfci&iftfcfflT Lfc&. 1 9 l« 

* &&®m t -c i la-r oft©- 1 , mm t Lxm^mmi- h y * a *jflv>T*a*3 

'J*y;v^D7h^7 7^ (M: ^nn*w/^;-)V= 15/1) flflLT, 
M»2 2 (J&S6 0. 8mg, 7 5%) ^efelftt ITifc, 

[0 15 2] 
±fEffr&»2 2C0ES I— MS 
. 3 [ (M+ 2 Na) 
) Sfl5e£tT o£t CL£ 
H, bs) , 7. 
5H, m) , 7. 



30 



) , 

4H, 



5.8 4 
band) 



( p o s i t i 
2 + ] "C&ofco 
x 5 = 7. 76-7. 7 
42 (4H, d, 
13, 7.0 0, 6 
(1 H, b s) , 4. 
3.5 5 (4 H, 



e) MfcZTritikZZ, m/z 7 3 5 
H-NMR (4 0 0MH z, CDC 1 3 



(1 1 H, 
= 8. 6 
97 (3H, 
4 (2H, 



m) , 
H z) 
b s 
b s) 



(1 



( 



and) 



3.4 8 



7.5 5 
7.3 5 
b s , b s 
3.6 7 ( 
(8H, ba 
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nd) , 3. 4 1 , 3 . 29, 3. 2 2 (6 H, bs, bs, bs), 
3. 16-3. 03 (2H, m) , 2. 39 (1H, m) , 2. 02 (2 

H, m) , 1.84 ( 1 H, m) , 1.5 8 - 1.5 2 (4 H, m) , 

I. 5 1, 1.4 9 (3 6 H, s, s) , 1.3 5 (2 H, 
m) X&^tzo ZtlhKX*), it&m2 2<7)M&Zmn-t2>ZttfX^tz 0 

[0 15 3] 

itz, 3£#&££>K> ik&m2 2 (4 8. 2 m g, 3 3. 8 /<mol 

nn^r/ (lmL) hU7/u*nft« (2mL) SriDX-TJIftT 0 fc-C 1 B# 

M*#Lfc&> »ffi*Jli*frv>, # ^ Jifc^g^ ^ ^ y - t T D o w e x Ma 
rathon A (OH" form) ^ix.T^ Lfco «> tD o w e x Ma 
r a t h o n A£MILT, iEIlL, tt^t/2 3 (JK* 3 1. 6mg, 1% 
) LT#fc 0 
[0 15 4] 

IMit^m 2 30ESI-MS (p o s i t'ive) iHS&ft o 1 01 5, m/z 5 3 4 
. 2 [ (M + 2 N a ) 2 + ] Tfcofco t*ifcJ:»K <fc^»2 3*>«j6£$£E1-4£fcri* 

[0 15 5] 

^IJfefl)3 KX'&hfttiV >*-ik&VB2 3 £fflV>T> fltrlB-^ (5) KX, m* , m s 
, m 6 , m 7 #£T2> n* ? K p 1 tp 2 t 1 -C**«j6*fllx.Tv»4 'J K*J» 

[0 15 6] 

(18) J:ol^ ^Jfcfll *tfc U ^ * 2 3 b . TfS- 

(18) fcTg3*t**5^T£4ft#»l 3 (5^») Sr, H 2 O/DMAc/ 
AcOH=5/2 0/l^»ii?^ pH3~4> 3 7tKT, ->?7*i ( 
imine form) ^t^H 2 O/DMAc/AcOH 

= 9/2 0/2 2<D&&%KmZ-X, pH3~4, 3 7*01^:. 64llWNaBH 3 C 
NZMz-XMjtKm (5S*K r e d u c t ion) £*Tofc 0 ^<7>m, '&b*ltzit&®* 
Sephadex G-5 0£ffiv>T> y;v&i§^ h ^7 7 -f KJ: DJ»ftU Sfcfc 

[0 15 7] 
Mfc2 2] 
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24 ••••(18) 



[0 15 8] 

&4M9KflS#W2 4 'J>*-M^23 (0. 5mg, 4 8 8 nmol) 

3 (2. lmg, 2. 4//mol) i£> 7k (2 5/< L) fcv^^7-tb7 
U'(IOO^L) fcft»(5/£L) U ^+3 7 < CT-3^fK» 

LT> ffrfr#|2 3JR*6«F**Hfco N a H 3 CN (2. 18mg, 

3 1. 2^mol) (4 5^L) Ujg»LT, ±ISV 2 Z/\t&m\ 

Z.m^m^JL, 3 7 IDT* 3 BMjjn&Lfc?£, ^JE^SIitT, Sephadex G- 
50 (1. 6 x 80 cm, PBS-O. 3N NaCl) £fl§v>-afi|ft Lfc 0 WM 
«KJ:oT&fc*tfcl»Bfl*&«EE*itU *J8»S*S e p h a d e x G-2 5 (1 
.6 x 40 c itk *) *ffiv>Tltt&Lfc. UttttK «fc «J#&tifcl«rB#'**JE* 
lit, *»c«F*LT8fc»Rj»*lTV» % 2 4 (JK« 1 . 0mg>JK?fU7%) 

[0 15 9] 

^ftS^-ffc^!^ 4<7)®*»i4 3 9 6. 3 7 h>-C&*K JlWTl$MSfi*5MffW- 
«l£fcJ:oT#t>ilfcf|*/mflrJfc (m/z) 1 3 6 8. 9 3 O H° - * tt> _hSE-«3$; ( 
1 8) *^?*L4<k^4jj 2 4rt s 3lI<7M#> [M- 13Na + 10H] 3 " i: LTlSiffl 
Sftfco J*fc% NMR^^ Yfrtm'm.LtzbZb, 8 = 7. 7 0 - 7. 5 5 (8H, 

m) , 6. 7 8 - 6. 6 4 (8 H, m) , 5. 34 (4H, s), 5. 
20 (8H, d, J = 3. 3 Hz), 5. 15 (4H, bs) , 4 
. 52 (4H, bs), 4. 29 (8H, m), 4. 19 (8H, m) 
4. 05 (4H, m) , 3. 99 (4H, band), 3. 87-3. 
80 (16H, band), 3. 7 3 - 3. 6 6 (2 4 H, m) , 3. 87 
(3H, m) , 3. 57 (12H, s), 3. 49 (4 H, dd, J 

= 3. 8, 9. 7), 3. 3 9 - 3. 3 4 (1 4 H, m) , 3. 26-3 
. 19 (12H, m) , 2. 60 (1H, m) , 2. 21-2. 13 (2 
H, m) , 1.7 7 (1 H, m) , 1.50-1.13 (4 H, m) 

[0 l 6 0] 
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mmm 5 • v isy wc&m*m^iz s p Rmm 

£MM2X%htitz, ItrlB-^ (4) CT, m 1 , m 2 , m 3 m2, ntflX$>Z> 
m&Z$iz-T^& V 1fy YX&hit&m 1 4 £JBv>-?\ S P RifiiJ5e£tTo£o 
[0 16 1] 

[0 16 2] 

(5-1 n y vmxr ? yopgo 

%)tbK, 13X2 0X0. 1 mmV>ft 7 *&®LK 5 0 n m<7)£^H£^i L£-fe>^f- ? 
7 (B*V-¥-®^lfcfcg?#il) UV*y>^'J-t- (iSM : NL-UV2 5 

;i/*;v^-l;:^iu i^-fcMco. 1 mM<?)j^ti l 4^^ ? / - 5 0 ^ LflDx. 

XffiML^ f£S."C\ Bio Dancer (j§Qn£> New Brunswick Sc 
ientifictt) fcttfli U ? 3*fco *«>8U ±IE-feJV£;**y 

-JH o 0 ^ L-C6 0j5fe#LT, ±E-k>tfy^f7n> ft-b/i/*;v^ 

£#* 0 z.w)#> Ym\?-v-?*m.mk, UMXyx^y^m^ms pr 6 7 0 (in°p 

[0 16 3] 

(5-2 'J ST > KHAf - OSfcfctefflSlftffl * * ##Httffl:£ftfl3 

±IBfcT*§6;ltfcy K#X^?7±fc, 2 5 < CoSE^#T> SSU/zL/mi n 

kt\ ±m%w77x*y&mmw*m^xfflfc2K&&mftBtmw-fcK%z>$x~, 

?y-y7s*yyT-tLX<DVymfim%m (PBS; pH7. 4) zmLtzo Z<D& 
, SPRffl&Km\i*t>i!LZ?>'*?m?*>Z>*tomTfl'7$y (BSA) <O»Jg*«0. 1 
mg/mL ? iBSA*5V-V^'?7T-Kif UfcBSAi^iS 

U iBSAM6 0 fi Ml 5 L/m i nKT'jr/ YmX^y "/^ififcft A 

[0 16 4] 

JhlEB S A^^SLAbTt';**^ K#A?-y 7^®<7)££. ^>;^It^^BSAi:(?) 
[0 16 5] 

(5-3 r vWF0>fmfc&<Otm) 
mi (5-1) K xnhfltz V # > K^EAf- y y± K . ±|S (5-2) <OBSA§W 
x."C % r vWFiMl^fcMlt ±|S (5-2) fcHflto^JKfcT. yjJTVKSAf- 
y^OTfc r vWFiMftALt, £33, r vWFiKt 125nM~ 1600nM 

[0 16 6] 

±SrvWFS«^§P*^T, KfAf-y^iStr vWF»ftAL, r 

vWFiMA^M (time (sec)) 1 4 t r vWFtW 

jg£-fc£o*< l^-Ky* (Response (RUjResponse Unit))* 
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o 

[0 16 7] 

I£6 0 ^ L/m i n T% 1 0 mMON a 0 H* 1 5frM&±flE1-£ fcfc* o"Cff£$-£T 
[0 16 8] 

Sfc. ^ffiT^X* >&q§^f: (SPR 6 7 0) C#I^V 7 h 9 x7£ffl</>> V #~ > K 
"Cfciffc^fcl 4 t r vWFi<7)^^ij<7)m«* (Ell) KgoVC, 8?8££& (K 

D _) > (k. ) , »8IjIJ£5e& (k d ) otefcjfttiLfco 

[0 1 6 9] 
[Hi] 









ft?$££j& K D (M) 


1.2 X10" 6 


2.6 X10" 6 


&£>§g£fc k/NT'sec) 


6.60 X10 3 


8.38X10 3 


Msec' 1 ) 


8.05 XI 0" 3 


2.19X10" 2 



[0 17 0] 

**y^Bi*i#tt*u Tffi-jR^: (19) kjot^s , j#>' k-c 

[0 17 1] 
[ft2 3] 




NHS0 3 Na OS03Na OH 

••••(19) 

25 



[0 17 2] 

^-c% muit^-mi 4Kttz_x, ±mft&%}2 szm^tzvmn. mu&i&nsv (5 
-i) tmffiw^MKx, vm\*y7*&t:o z<ov#y vmx^yf^m^x 
.mtmmms^ (5-2) tmmv^MKx. ')jr>vmA?-v7t?>^?nkv>m 

m$<D (5-3) tmm<O^MKX, Vif> hmf^lStr vWFM^ttAL, 

5eLT, ffc-£$j2 5 h r vWFt^ii^l^o 2 Ktp? o 

[0 17 3] 

ifc, B2fc£^>T, mm£MM5<D (5-3) t^Ofltt, (K D ) 

(k. ) > B?Sti£J£SE& (k d ) 0«t«r#tfl Lfc. f <D&%Z±n% 1 C 

[0 17 4] 

±U$L 1 KjjrTJ: ? *%fam<n>V ifv YX$>Z>it&® l 4 fcffl^fc 'J # > KSAf-? 
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[0 17 5] 

fctT, 5Sr#tt75y^*SIS«:^ftTV** 0 Sfc. ilil75^V*» (SPR) 0-b> 

t&fcg&ftfcLT> S - S^f LTl^o 
[0 17 6] 

[0 17 7] 
[0 17 8] 

[0ffi<7)ffi^M] 

[01] tt-^1 4 ^S^ktfey^V YBXf-Vfb r vWF tOiB^S PRifl95eL 
[0 2] 4t&to2 5*m&tLtzVJfy YBX+v-fb r v WF t <*>jg£-£ S P RSISe L 
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(72)IMB# ** iE- 

*mmmm3-5. c-114 

T^«;*^H. 9S/>F>*H 98 1 7 7. ^-X ^xxh T^- 

13014 
F£-A(##) 4C023 MM)3 

4C057 CC03 D001 J309 



